Repair of DNA damage induced by the mycotoxin alternariol involves tyrosyl-DNA phosphodiesterase 1.
Alternariol (AOH) was reported recently to act as a topoisomerase poison. To underline the relevance of topoisomerase targeting for the genotoxic properties of AOH, we addressed the question whether human tyrosyl-DNA phosphodiesterase 1 (TDP1), an enzyme vital to the repair of covalent DNA-topoisomerase adducts, affects AOH-mediated genotoxicity. The relevance of TDP1 activity on AOH-induced genotoxicity was investigated by the comet assay in human cells overexpressing GFP chimera of TDP1 or the inactive mutant TDP1(H263A) as well as in cells subjected to siRNA-mediated knock-down of endogenous TDP1. Cells overexpressing TDP1 exhibited significantly less DNA damage after treatment with AOH in comparison to cells expressing the inactive mutant TDP1(H263A). In accordance with these results, levels of AOH inducing DNA strand breaks were increased in TDP1-suppressed cells in comparison to cells transfected with control siRNA. The specific topoisomerase poisons camptothecin and etoposide caused comparable effects, underlining that TDP1 plays an important role in the repair of topoisomerase-mediated DNA damage. In summary, the repair enzyme TDP1 was identified as a factor for the modulation of AOH-mediated DNA damage in human cells.